Schizophrenia patients show significant subcortical brain abnormalities. We examined these abnormalities using automated image analysis software and provide effect size estimates for prospective multi-scanner schizophrenia studies. Subcortical and intracranial volumes were obtained using FreeSurfer 5.0.0 from high-resolution structural imaging scans from 186 schizophrenia patients (mean age7S.D.¼ 38.9711.6, 78% males) and 176 demographically similar controls (mean age7S.D.¼37.5711.2, 72% males). Scans were acquired from seven 3-Tesla scanners. Univariate mixed model regression analyses compared between-group volume differences. Weighted mean effect sizes (and number of subjects needed for 80% power at α¼0.05)
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were computed based on the individual single site studies as well as on the overall multi-site study. Schizophrenia patients have significantly smaller intracranial, amygdala, and hippocampus volumes and larger lateral ventricle, putamen and pallidum volumes compared with healthy volunteers. Weighted mean effect sizes based on single site studies were generally larger than effect sizes computed based on analysis of the overall multi-site sample. Prospectively collected structural imaging data can be combined across sites to increase statistical power for meaningful group comparisons. Even when using similar scan protocols at each scanner, some between-site variance remains. The multi-scanner effect sizes provided by this study should help in the design of future multi-scanner schizophrenia imaging studies.
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Introduction
Schizophrenia patients show significant structural brain abnormalities when studied with magnetic resonance imaging (MRI). In vivo study of these abnormalities may aid in our understanding of etiology, pathogenesis, and treatment effects. In this study we examine whether subcortical volume alterations can be observed in prospective multi-center imaging studies despite Contents lists available at ScienceDirect journal homepage: www.elsevier.com/locate/psychresns
